Functions of rhomboid family protease RHBDL2 and thrombomodulin in wound healing.
The expression of thrombomodulin (TM), a membrane glycoprotein, is upregulated in neoepidermis during cutaneous wound healing. Rhomboid-like-2 (RHBDL2), an intramembrane serine protease, specifically cleaves TM at the transmembrane domain and causes the release of soluble TM (sTM). However, the physiological functions of TM and RHBDL2 in wound healing remain unclear. We demonstrated that both TM and RHBDL2 are upregulated in HaCaT cells stimulated by scratch wounds; furthermore, increased sTM was found in culture medium. Conversely, inhibition of RHBDL2 by 3,4-dichloroisocoumarin (DCI) or short hairpin RNA significantly inhibited wound-induced TM ectodomain shedding and wound healing. Both conditioned media from multiple-scratch-wounded HaCaT and recombinant sTM accelerated wound healing in HaCaT cells; such effects were abrogated by anti-TM antibodies. The RNA released from injured cells is involved in the induction of TM and RHBDL2. RHBDL2 and sTM were upregulated in ex vivo tissue culture of the injured skin. Furthermore, DCI inhibited sTM production and wound healing; this was reversed by recombinant sTM in mice. Thus, RHBDL2 and TM have important roles in wound healing via the release of sTM from keratinocytes; this may function as an autocrine/paracrine signal promoting wound healing.